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(54) COOKER 

(57). A cooking apparatuis iias a cooking vessel, a 
gas heater for heating the bottom of the booking vessel, 
a heat exchanging jacket for enabling heat exchange 
with respect to the wall surface by supplying steam to 
the inside of a closed cross section, fluid supply and 
drain means for supplying and draining steam from out- 
si de ,^^gight_detectionjT^^ 

^elght on the side of the cooking vessel and the heat 
exchange jacket, weight change memory means for 
storinp. as q ref erence value beforehand, a weip ht 



change corresp oj\^ing to a water-content change at th e 
time'of heating, an d drive control means for cafculatlng 
a weight change of food inaferiais charged into the coo k-, 
ing vessel . from the cfrariqe in the gross weight detecte d . 
_b v the weight detection me ans and controlling the drive 
of the gas heater and the fluid supply and drain means, 
so that t he weight change of the food materials coincide 
with th o_ reference value. With this construction, the 
cooking object of t he food materials can be achieve d 
precisely and easily, thereby enablin g high-temperature 
and high-speed cooking. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a cooking ap- 
paratus capable of achieving hybrid cooking with high- 
temperature gas that heats the bottom of a cooking ves- 
sel and high-calorfe steam that heats the body of the 
cooking vessel. 

2. Description of the Related Art 

[0002] A conventional cooking apparatus has a cook- 
ing vessel for receiving and cooking food materials and 
a gas heater arranged under the bottom of the cooking 
vessel to heat the same. Processes of cooking, for ex- 
ample, frying food materials such as vegetables with the 
prior art will be explained. 

[0003] A large quantity of vegetables are charged I nto 
the cooking vessel up to the top thereof. The gas heater 
heats the bottom of the cooking vessel to a high tem- 
perature. As the vegetables are fried, they shrink from 
the top of the cooking vessel toward the bottom thereof 
and are fried at the bottom with the gas heater. 
[0004] Frying a large quantity of food materials such 
as vegetables only with high-temperature heat generat- 
ed bv the gas heater arranc|ed under the bottom of the 
cooking vessel takes a long time. Namely, it takes a long 
time to reduce the volume of the food materials to the 
bottom of the cooking vessel. If a cooking temperature 
is increased to shorten the cooking time, the food ma- 
terials will burn and stick to the inside of the cooking 
vessel. 

[0 005] A water content in the cooking vessel, or the 
ratio of the weight of water within and around fooa m a- 
terials in the cooking vessel to the weight of all materials 
in the cooking vessel, is an Important I aclol' LP burrrfaad' 
materials in the cooking vess el, and therefore, it must 
correctly be controlled during cooking. When boiling 
down food materials to cook bean paste, sauce, or soup 
in the cooking vessel, a water content in the cooking 
vessel greatly affects the taste of the food. Accordingly, 
the timing of stopping the boiling must correctly be con- 
trolled. To achieve this, the prior art forces workers to 
sample and taste food materials boiled in the cooking 
vessel carefully. This method frequently destabilizes the 
quality of a cooked state of the food materials. 
[0006] _To correctiv control a water content, workers 

jTiust always oav attention to the conditions of food ma- 
terials in the c ooking ves sel until the completion of cook:^ 

Hng and musTFave ma sterly skill to ma nage th is. Short- 
ening a cooking time to, tor example, a half of a usual 
cooking time makes the monitoring of water content dif- 
ficult for workers. A simple carelessness may result in 
missing a correct water content. Accordingly, the prior 
art must limit a cooking speed to correctly control a water 



content. 

SUMMARY OF THE INVENTION 

5 [0007] An object of the present invention is to provide 
a cooking apparatus capable of greatly increasing the 
speed of cooking, thereby enabling high-speed high- 
temperature cooking, and correctly and simply control- 
ling a water content, while suppressing burning. 

10 [0008] In order to accomplish the object, one aspect 
of the present Invention provides a cooking apparatus 
comprising a cooking vessel for receiving and cooking 
food materials, bottom heating means arranged under 
the bottom of the cooking vessel, for heating the bottom 

15 of the cooking vessel, a heat exchanging jacket ar- 
ranged In closed cross section on the wall surface on 
the outer peripheral side rather than the bottom of the 
cooking vessel, so that a thermal fluid Is supplied Into 
the closed cross section thereof, thereby enabling heat 

^ exchange with the wail, and fluid supply and drain 
means for supplying and draining the thermal fluid to 
and from the heat exchanging jacket, with the bottom 
heating means and the fluid supply and drain means be- 
ing separately controlled. 

25 [0009] Another aspect of the present invention pro- . 
vides a cooking apparatus comprising a cooking vessel 
for receiving and cooking food materials, bottom heating, 
means arranged under the bottom of the cooking vessel;* 
.for heating the bottom of the cooking vessel, a heat ex- 
. 30 changing jacket arranged in closed cross section on the ; 
wall surface on the outer peripheral side rather than the 
bottom of the cooking vessel, so that a themnal fluid is 
supplied Into the closed cross section thereof, thereby 
enabling heat exchange with the wall, fluid supply and 

35 drain means for supplying and draining the thermal fluid 
to and from the heat exchanging jacket, weight detection 
means for supporting integrally at least the cooking ves- 
sel and heat exchanging Jacket and detecting the gross 
weight of the cooking vessel and the heat exchange 

40 jacket, weight change memory means for storing, as a 
reference value beforehand, a weight change corre- 
sponding to a water-content change at the time of heat- 
ing, in order to achieve the cooking object of food ma- 
terials charged into the cooking vessel, and drive control 

45 means for controlling the drive of at least the bottom 
heating means, based on the change in the gross weight 
detected by the weight detection means and the refer- 
ence value. 

[0010] Still another aspect of the present invention 
^0 provides a cooking apparatus comprising a cooking ves- 
sel for receiving and cooking food materials, bottom 
heating means arranged under the bottom of the cook- 
ing vessel, for heating the bottom of the cooking vessel, 
a heat exchanging jacket arranged in closed cross sec- 
55 tion on the wall surface on the outer peripheral side rath- 
er than the bottom of the cooking vessel, so that a ther- 
mal fluid is supplied into the closed cross section there- 
of, thereby enabling heat exchange with the wall, fluid 
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supply and drain means for supplying and draining the 
themial fluid to and from the heat exchanging jacket, 
weight detection means for supporting integrally at least 
the cooking vessel and the heat exchanging jacket and 
detecting the gross weight of the cooking vessel and the 
heat exchange Jacket, weight change memory means 
for storing a weight change as a reference value before- 
hand, In order to achieve the cooking object without 
causing burning of food materials charged into the cook- 
ing vessel; and drive control means for controlling the 
drive of the heating means, based on the change in the 
gross weight detected by the weight detection means 
and the reference value. 

[0011] Still another aspect of the present invention 
provides a cooking apparatus comprising a cooking ves- 
sel for receiving and cooking food materials, bottom 
heating means arranged under the bottom of the cook- 
ing vessel, for heating the bottom of the cooking vessel, 
a heat exchanging jacket arranged in closed cross sec- 
tion on the wall su rface on the outer peripheral side rath- 
er than the bottom of the cooking vessel, so that a ther- 
mal fluid is supplied into the closed cross section there- 
of, thereby enabling heat exchange with the wall, fluid 
supply and drain means for supplying and draining the 
themnal fluid to and from the heat exchanging jacket, 
wall temperature detection means for detecting the wall 
temperature of the cooking vessel, wall temperature 
memory means for storing, as a reference value, before- 
hand, the wall temperature of the cooking vessel deter- 
mined based on a temperature at vyhich burning of food 
materials charged into the cooking vessel occurs, and 
drive control means for controlling the drive of the heat- 
ing means, based on a temperature change detected by 
the wall temperature detection means and the reference 
value. 

[001 2] The bottom heating means is any one of a gas 
heater, an electromagnetic induction heater, or an elec- 
tric heater. 

[001 3] The fluid supply and drain means supplies and 
drains steam as the thermal fluid. 
[001 4] The weight detection means are load ceils pro- 
vided for legs of a base for supporting at least the cook- 
ing vessel and heat exchanging jacket. 
[0015] The drive control means stops heating by 
means of the drive control, when the detected change 
in the gross weight corresponds to a target water con- 
tent. 

[0016] The weight change for achieving the cooking 
object without causing burning of food materials 
charged into the cooking vessel Is detennined based on 
a weight con'esponding to a temperature at which the 
change In the wall temperature of the cooking vessel 
and the temperature change of the food materials are 
diverged from each other. 

[0017] The temperature at which burning of food ma- 
terials charged into the cooking vessel occurs is a tem- 
perature at which the change in the wall temperature of 
the cooking vessel and the temperature change of the 



food materials are diverged from each other. 
[0018] The cooking apparatus comprises food mate- 
rial temperature detection means for detecting a tem- 
perature change of food materials charged Into the 
s cooking vessel, and the drive control means takes Into 
account the detected temperature change of the food 
materials. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

[0019] 

Figure 1 generally shows a cooking apparatus ac- 
cording to a first embodiment of the present Inven- 
ts tlon; 

Fig. 2 is a partly broken front view showing the cook- 
ing apparatus of the first embodiment; 
Fig. 3 is an enlarged view showing a part A of Fig. 2; 
Fig. 4 generally shows a cooking apparatus accord- 
20 ing to a second embodiment of the present Inven- 
tion; 

Figure 5 shows a weight change In a case of onion 
according to a third embodiment of the present in- 
vention, (a) being a graph after the control and (b) 

25 being a graph before the control. 

Figure 6 shows a weight change in a case of bean 
jam according to a third embodiment of the present 
invention, (a) being a graph after the control and (b) 
being a graph before the control. 

30 Figure 7 shows a temperature change in a case of. 
onion according to a fourth embodiment of the 
present invention, (a) being a graph after the control 
and (b) being a graph before the control. 
Figure 8 shows a temperature change in a case of 

35 bean jam according to a fourth embodiment of the 
present invention, (a) being a graph after the control 
and (b) being a graph before the control. 

DESCRIPTION OF THE PREFERRED 
40 EMBODIMENTS 

[0020] Various embodiments of the present invention 
will be explained with reference to the accompanying 
drawings. 

45 

(First embodiment) 

[0021] Figure 1 generally shows a cooking apparatus 
according to the first embodiment of the present inven- 

50 tion, Fig. 2 is a partly broken front view showing the 
same, and Fig. 3 is an enlarged view showing a part A 
of Fig. 2. The cooking apparatus of the first embodiment 
has a cooking vessel 1 , a bottom heater 3, a heat ex- 
changing jacket 5, a fluid source 7, a weighing unit 9, 

55 and a controller 1 1 . 

[0022] The cooking vessel 1 receives and cooks food 
materials. The food materials may be vegetables to be 
fried, or those to be boiled down to make bean paste, 
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sauce, or soup. The cooking vessel 1 has a bottom 13 
of a dish-like or spherical shape and a body 15 rising 
from the periphery of the bottom 13. The shape of the 
cooking vessel 1 is not particularly limited. The cooking 
vessel 1 may be made of iron, stainless steel, multiple 
layers of iron and stainless steel, copper, or a combina- 
tion of them. Moreover, a temperature sensor 1 6 is at- 
tached to the bottom 13 of the cooking vessel 1 on the 
periphery side thereof, as the wall temperature detec- 
tion means. This temperature sensor 1 6 is for detecting 
the wall temperature of the bottom 1 3, and the output of 
the temperature sensor 16 is input to the controller 11 . 
The wall temperature detection means may also be pro- 
vided on the body 15 in addition to the bottom 13, to 
detect the wall temperature by those wall temperature 
detection means. 

[0023] The bottom heater 3 is an*anged under the bot- 
tom 13 to heat the same. In this embodiment, the bottom 
heater 3 is a gas heater having gas burners 1 7, 1 9, and 
21 , which are arranged in rings, respectively, In a plan 
view. The gas bumers 17 and 19 forni inner rings, and 
the gas bumer 21 forms an outer ring, so that the inner 
and outer rings may separately be controlled. 
[0024] The gas burners 1 7, 1 9, and 21 are connected 
to a gas pipe 23, which is connected to a gas source for 
supplying fuel gas 26. The gas pipe 23 has solenoid- 
valves 25, 27, 29, and 31 that are controlled by the con- 
troller 1 1 . The solenoid valve 27 controls the gas burners 
17 and 19, and the solenoid yatve 25 controls the gas 
bumer21. 

■«,•-. - " 

-•'[0025] The jacket 5 is arranged along the body 15 of 
the cooking vessel 1 and defines a closed space for 
passing a thermal fluid that exchanges heat with the 
body 15. More precisely, the jacket 5 covers a comer 
between the bottom 1 3 and the body 1 5 and is continu- 
ous around the body 15. The thermal fluid supplied Into 
the jacket 5 exchanges heat with the body 15, to improve 
a cooking speed. The jacket 5 may be divided Into sec- 
tions at predetermined intervals around the body 15. In 
this case, the sections of the jacket 5 may separately be 
controlled to pass the themnal fluid. 
[0026] According to the first embodiment, the thermal 
fluid supplied from thefluld source 7 Includes steam, wa- 
ter, and air. If the jacket 5 is required only to heat the 
cooking vessel 1 , the thermal fluid is only steam. 
[0027^ The fluid source 7 has an upper pipe 33 and a 
lower pipe 35. The upper pipe 33 is connected to an up- 
per part of the jacket 5 on one side thereof. The lower 
pipe 35 is connected to a lower part of the Jacket 5 on 
the other side thereof. The upper pipe 33 is branched 
into pipes 37, 39, and 41 having solenoid valves 43, 45, 
and 47, respectively. The solenoid valves 43, 45, 47 are 
controlled by the controller 11. The pipe 37 supplies 
steam 49 and has a pressure sensor 38 whose output 
is transferred to the controller 11. The pipe 39 drains 
cooling water 51 , and the pipe 41 drains cooling air 53. 
[0028] The lower pipe 35 is branched into pipes 55, 
57, and 59 having solenoid valves 61 , 63, and 65, re- 



spectively. The solenoid valves 61 , 63, and 65 are con- 
trolled by the controller 1 1 . The pipe 55 drains the steam 
49. The pipe 57 supplies the cooling air 53, and the pipe 
59 supplies the cooling water 51 . 
5 [0029] The bottom of the jacket 5 has a flat face 67 
along the length of the jacket 5, The flat face 67 faces 
a top face 71 of a heat Insulating wall 69. The heat in- 
sulating wall 69 surrounds the gas heater 3 and Is sup- 
ported by a base 73. The heat insulating wall 69 ther- 
10 mally insulates the jacket 5 from the gas heater 3. 
[0030] The base 73 has legs 75. Each leg 75 has a 
load cell whose output is transferred to the controller 1 1 . 
The load cells form the weighing unit 9. The controller 
11 averages the outputs of the load cells, to correctly 
15 calculate the gross weight of the cooking vessel 1 and 
jacket 5. Even if food materials in the cooking vessel 1 
are shifted to one side due to stirring, the controller 11 
property receives data from the load cells and averages 
the data to correctly grasp the gross weight of the cook- 
20 ing vessel 1 and jacket 5. According to the first embod- 
iment, the detected gross weight may include the 
weights of the cooking vessel 1, jacket 5, and heat in- 
sulating wall 69. 

[0031] The controller 11 stores a reference weight 
25 change con-esponding to a water-content change to at- 
tain a target state of food materials cooked in the cook- 
ing vessel 1 . Namely, the controller 1 1 properly controls 
a water content in the cooking vessel 1 , or the ratio of 
the weight of water within and around food materials in 
30 the cooking vessel 1 to the weight of all materials^ih the 
cooking vessel 1 , during the cooking of the food-rnater 
. rials so that the food materials are finished with'^a re- 
quired taste such as sweetness. The controller 11 also 
monitors a water content in the cooking vessel 1 so that 
35 food materials therein are not burned. If required, the 
controller 11 property burns food materials In the cook- 
ing vessel 1 to add a flavor or color to the food materials. 
[0032] To correctly achieve various cooking objects, 
the first embodiment carries out cooking tests in ad- 
40 vance to determine the relationships between changes 
in the weight of food materials cooked in the cooking 
vessel 1 and water-content changes in the cooking ves- 
sel 1 to attain required cooked states of the food mate- 
rials. The tests are carried out with the use of the load 
45 cells attached to the legs 75. Weight changes measured 
in the tests are stored as reference values In the con- 
troller 11 , which uses the reference values to attain each 
cooking object. There are many cooking objects such 
as frying vegetables, boiling down bean paste, sauce, 
50 and soup, stewing food materials, etc., which involve dif- 
ferent quantities of food materials, water, seasonings, 
etc. Accordingly, the first embodiment finds the relation- 
ships between changes in the weight of food materials 
cooked in the cooking vessel 1 and water-content 
55 changes in the cooking vessel 1 to attain objective 
cooked states of the food materials, as well as the rela- 
tionship between a water content that realizes a re- 
quired cooked state of food materials and the weight of 



20 



25 



7 



EP1 183 974 A1 



8 



the food materials in the required cooked state. 
[0033] According to a change in the gross weight de- 
tected by the weighing unit 9, the controller 1 1 calculates 
a change in the weight of food materials in the cooking 
vessel 1 and controls the gas heater 3 and fluid source 
7 so as to adjust the weight change to a reference value. 
The controller 11 controls the gas heater 3 and fluid 
source 7 through the solenoid vaives 25, 27, 43, 45, 47, 
61 , 63, 65, etc. If a change in the weight of the food ma- 
terials corresponds to a target water content, the con- 
troller 1 1 stops the gas heater 3 and fluid source 7. 
[0034] The cooking vessel 1 is provided with a stimng 
unit 77 having blades 79, 81 , and 83, to stir food mate- 
rials cooked in the cooking vessel 1. According to the 
first embodiment, the stirring unit 77 is separated from 
the cooking vessel 1. Instead, the stirring unit 77 and 
cookingvessel 1 may be supported together on the base 
73. In this case, the gross weight detected by the weigh- 
ing unit 9 includes the weight of the stirring unit 77. 
[0035] The blades 79 and 81 are attached to branch 
shafts 85 supported by an eccentric rotary shaft 84. A 
lower part of the shaft 84 has an auxiliary shaft 87 whose 
lower end supports a temperature sensor 89 for detect- 
ing the temperature of food materials in the cooking ves- 
sel 1 . The output of the temperature sensor 89 Is trans- 
ferred to the controller 11 . The blade 83 is attached to 
a branch shaft 93 supported by a main shaft 91. The 
blades 79, 81 , and 83 improve a cooking speed to cor- 
rectly attain a required cooked state of food materials. 
[0036] Figure 2 is a front view showing a. support^ 
structure for the cooking vessel 1 . The cooking vessel' 
1 is rotatably supported with a rotary shaft 95 on one 
side of the diameter thereof, for example, on this side of 
Fig. 2. The cooking vessel 1 is connected to a piston- 
cylinder unit 97 through brackets, etc. By driving the pis- 
ton-cylinder unit 97, the other side, for example, that 
side of Fig. 2 of the cooking vessel 1 is raised around 
the shaft 95 to discharge cooked food materials from the 
cooking vessel 1 . 

[0037] Figure 3 is an enlarged sectional view showing 
a part A of Fig. 2. In Figs. 2 and 3, the heat insulating 
wall 69 has heat insulators 97 to define a hollow 99, The 
hollow 99 surrounds the gas heater 3. The top of the 
heat insulating wall 69 is provided with a shield plate 
100. The heat Insulating wall 69 and shield plate 100 
thermally separate the jacket 5 from the gas heater 3, 
to prevent heat generated by the gas heater 3 from di- 
rectly affecting the jacket 5. The inside of the heat insu- 
lating wall 69 Is provided with many through holes 101 
to communicate with the gas heater3. A part of the heat 
insulating wall 69 Is connected to an exhaust duct 103 
that communicates with the hollow 99. The through 
holes 101, hollow 99, and exhaust duct 103 discharge 
burned gas from the gas heater 3. 
[0038] The operation of the cooking apparatus of the 
first embodiment will be explained. Food materials such 
as vegetables, water (if required), seasonings, etc., in 
predetermined quantities are charged into the cooking 



vessel 1 . The timing of putting the water and seasonings 
into the cooking vessel 1 may be afterthe start of heating 
the cooking vessel 1 depending on a cooking object. 
The quantities of food materials, water, seasonings, 
5 etc., are predetemnined for different cooking objects 
through tests so as to attain proper water contents for 
the cooking objects. Results of the tests are used to de- 
termine the quantities of food materials, water, season- 
ings, etc., for a given cooking object. This greatly im- 

10 proves woricability. 

[0039] The controller 11 controls the solenoid valves 
25 and 27 of the gas heater 3. The fuel gas 26 is passed 
through the pipe 23, is jetted from the gas burners 17, 
19, and 21 , and is automatically Ignited. The gas heater 

*5 3 heats the bottom 13 of the cooking vessel 1 to a high 
temperature. At the same time, the controller 1 1 controls 
the solenoid valves 43 and 61 , so that the steam 49 is 
passed through the pipe 37 into the jacket 5. The steam 
49 may be saturated steam or superheated steam de- 

20 pending on requirements. The steam 49 in the jacket 5 
exchanges heat with the body 15 of the cooking vessel 
1 , thereby heating the body 1 5. 
[0040] The food materials such as vegetables filled to 
the top of the cooking vessel 1 are cooked at high speed 

25 with the heat from the gas heater 3 and jacket 5. The 
heat to the bottom -13 is conducted to the body 15 where, 
the steam is present in the jacket 5. Accordingly, the 
heat from the bottom 13 does not escape to the outside 
but Is efficiently conducted to the inside of the cooking 

30 vessel 1 . ' 

[0041 ] If the food materials in the cooking vessel 1 are . 
vegetables to be fried, they quickly shrink from the top^ 
of the cooking vessel 1 -toward the bottom 13 and are 
cooked at high temperature due to the heat from the gas 

35 heater 3. 

[0042] If the vegetables are cooked at high tempera- 
ture only with the gas heater under the bottom 13 like 
the prior art and if the gas heater is driven powerfully to 
shorten a cooking time, the vegetables will burn. To 

40 avoid this, the prior art must decrease the power of the 
gas heater, to elongate a cooking time. 
[0043] On the other hand, the first embodiment heats 
the bottom 1 3 with the gas heater 3 and the body 1 5 
with the steam 49 In the jacket 5. As a result, the vege- 

"^5 tables quickly shrink toward the bottom 13 and are 
cooked at high temperature by the gas heaters. Name- 
ly, the hybrid heating of the first embodiment Is capable 
of cooking food materials in a short time. 
[0044] During cooking, the stirring unit 77 turns the 

50 main shaft 91 that drives the eccentric shaft 84 around 
the main shaft 91 . At the same time, the branch shafts 
85 revolve around the eccentric shaft 84. As a result, 
the blades 79 and 81 turn around the eccentric shaft 84 
while revolving around the main shaft 91 . Simultaneous- 

55 ly, the blade 83 turns around the main shaft 91 . These 
blades 79, 81 , and 83 stir and cook the food materials 
in the cooking vessel 1 at high temperature and high 
speed. 
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(J004§J^ If the food materi als are vegetables to be fried . 
. thevegetables will quickly shrink toward the bottom 13. 

" At thi s time, the controlle r 11 controls the solenoid 
valv es 43 and 61 to drain the ste am from the jacket 5 or ^ 
stop the steam to the jacket 5, tHieFeby weakening or 
stopping heat exchange by the steam. Namely, the heat 
exchange on the body 15 is weakened or stopped. As 
a result, the vegetables that are shrinking toward the 
bottom 13 will never be overcooked or burned by the 
steam around the body 15. 

[0046] The controller 11 may control the solenoid 
valves 45, 47, 63, and 65 to introduce cooling water or 
air into the jacket 5 to forcibly cool the body 15. This 
surely prevents the burning of the vegetables on the 
body 15. The controller 11 supplies steam first to heat 
the body 15 and then supplies water or air to cool the 
body 15 so that the vegetables in the cooking vessel 1 
may not bum on the body 1 5 when shrinking toward the 
bottom 13. The cooling of the body 15 does not affect 
the high-temperature cooking of the vegetables with the 
gas heater 3 because the vegetables are mostly shrunk 
and are present around the bottom 13. For some food 
materials, the gas heater 3 is stopped after cooking the 
food materials, and the cooling water 51 or cooling air 
53 is actively introduced into the jacket 5 to cool the food 

^^■imntOKjal^ in the cooking vessel 1 . 

[0047]) A water content in the cooking vessel 1 , or the 

^**-«rtt(Sof the weight of water within and-around food ma- • 
terials In the cooking vessel 1 to the weight of all mate- 
rials in the cooking vessel 1, is an important factor to 
determine the sweetness, saltiness, taste, or burning of 
the food materials cooked in the cooking vessel. Accord- 
ingly, the first embodiment provides the weighing unit 9 
consisting of, for example, load cells for the legs 75 to 
detect a gross weight. According to the gross weight, 
the controller 11 calculates a change in the weight of 
food materials in the cooking vessel 1, compares the 
calculated change with a reference value, and controls 
the gas heater 3 and fluid source 7 to make the calcu- 
lated change agree with the reference value. It is pos- 
sible to prepare a gross-weight reference value based 
)\ on the weights of the cooking vessel and food materials 

I and directly compare the referenc e value with a gross 

I -weight detected durino cooking . 

[0048] To control a water content in the cooking vessel 
1 , the first embodiment may control the solenoid valves 
25 and 27 to selectively control the outer gas bumer 21 
and the inner gas bumers 1 7 and 1 9. At the same time, 
the first embodiment may control the blades 79, 81 , and 
83 to control the water content. The relationships be- 
tween water contents and the stirring conditions of the 
blades 79, 81 , and 83 are measured in advance through 
tests and are stored in the controller 11 . 
[0049] The first embodiment also controls the sole- 
noid valves 43, 45. 47, 61 , 63, and 65 to selectively sup- 
ply and drain steam, cooling water, and cooling air to 
and from the jacket 5, thereby controlling the tempera- 
ture of food materials in the cooking vessel 1 . 



[0050] Through these control measures, the first em- 
bodiment con-ectly controls water in the cooking vessel 
1 and attains a required cooked state of food materials 
cooked in the cooking vessel 1 . Accordingly, food ma- 
5 terials cooked according to the Hrst embodiment surely 
have a target water content. 

[0051] When boiling down food materials to prepare 
bean paste, sauce, or soup, the first embodiment stops 
the gas heater 3 and fluid source 7 if the weight of the 
10 food materials in the cooking vessel 1 agrees with a val- 
ue that corresponds to a required water content. As a 
result, the cooked food materials have a target water 
content. 

[0052] To correctly attain a target water content, it is 
15 necessary to consider water to evaporate due to heat 
remaining in the cool<lng vessel 1 after the stoppage of 
heating the cooking vessel 1 . Such evaporation due to 
remnant heat can be eliminated by introducing cooling 
water or cooling air into the Jacket 5 as soon as the heat- 
20 ing of the cooking vessel 1 is stopped. 

[0053] Some food materials need positive burning to 
add a color or flavor thereto. In this case, the cooking of 
the food materials must strictly be controlled because 
excessive burning spoils the color and flavor thereof. ■ 
25 The first embodiment carries out cooking tests in ad- ' 
vance to determine the relationships between thet 
weights of food materials and the water contents thereof 
and stores the relationships as reference values .in. the ^ 
controller 1 1 . The reference values are used to correctly 
■30 burn food materials cooked in the cooking vessel i : :f 
[0054] The hybrid heating of the first embodiment is 
capable of cooking food materials at temperatures and 
speeds that are substantially double those of the prior 
art. Unlike the prior art that relies on the skill of workers;' 
35 the first embodiment is capable of correctly cooking food ^ 
materials without skill or overheating, to realize a target 
cooked state of the food materials. Namely, the first em- 
bodiment is capable of cooking food materials at high 
temperature within a short time without skill. 
40 [0055] When detecting and controlling a weight 
change related to food materials cooked in the cooking 
vessel 1 , the first embodiment may display a water con- 
tent on, for example, a liquid-crystal display so that 
workers may visually confirm a deviation from a refer- 
^5 ence value. This enables the workers to confinm in real 
time whether or not the cooking apparatus is operating 
properly and is cooking food materials correctly. The 
cooking apparatus may have an alami such as a buzzer 
to inform workers who are at remote positions of an ab- 
50 nonnality occumng in the cooking apparatus, so that the 
workers may stop and repair the cooking apparatus. 
[0056] For some food materials, it is necessary to se- 
lect outward or Inward convection In the cooking vessel 
1. In this case, the first embodiment controls, through 
55 the controller 1 1 , the solenoid valves 25 and 27 to stop 
or activate the inner gas burners 17 and 19 and the outer 
gas bumer 21 , to cause required convection. 
[0057] Although the first embodiment explained 
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above cooks vegetables that shrink toward the bottom 
1 3 of the cooking vessel 1 , the cooking apparatus of the 
first embodiment is capable of cooking any other food 
materials such as cream that inflates during cooking. 
When cooking cream, the first embodiment controls the 
gas heater 3 and fluid source 7 as mentioned above to 
control the water content of the cream to attain a re- 
quired cooked state. 

[0058] While the gas heater 3 is operating, the first 
embodiment surely discharges exhaust from the gas 
heater 3 through the holes 101 , hollow 99, and exhaust 
duct 103. The heat insulating wall 69 thermally sepa- 
rates the jacket 5 from the gas heater 3, to prevent heat 
radiation from the gas heater 3 from affecting the jacket 
5. 

(Second embodiment) 

[0059] Figure 4 generally shows a cooking apparatus 
according to the second embodiment of the present In- 
vention. The same parts as those of the first embodi- 
ment are represented with like reference numerals. 
[0060] The second embodiment employs an electro- 
magnetic induction heater 105 as a bottom heater, 
whteh is arranged under a bottom 1 3 of a cooking vessei 

I . The heater 1 05 is electrically controlled by a controller 

II. Like the gas heater of the first embodiment, the heat- 
er 105 has an annular outer part and an annular inner 
part that are separately controlled by the controller 11 . 
[0061] The second embodiment provides substantial- 
ly the same effect as the first embodiment. Due to the 
electromagnetic induction heater 105, the controller 11 
of the second embodiment is simpler than that of the 
first embodiment. In addition, the second embodiment 
needs no gas piping or exhaust mechanism required for 
the gas heater. As a result, the cooking apparatus of the 
second embodiment is compact. 

[0062] Instead of employing gas or electromagnetic 
induction, the heater of the present invention may em- 
ploy electricity, i.e., an electric heater with heating coils. 
Alternatively, the bottom 1 3 of the cooking vessel 1 may 
have a heat exchanging jacket for passing steam to heat 
there. In this case, steam for a heat exchanging Jacket 
5 for heating a body 15 of the cooking vessel 1 may be 
reheated and supplied as superheated steam to the 
jacket for the bottom 13. The jacket for the bottom 13 
may have a separate system for supplying superheated 
steam. The jacket 5 for the body 15 may be replaced 
with a heating coil or an electromagnetic induction heat- 
er. Instead of solenoid valves, the first and second em- 
bodiments may employ air vah^es, motor valves, or any 
other valves. 

[0063] Any one of the first and second embodiments 
may omit the weighing unit 9, etc. 

(Third embodiment) 

[0064] in this embodiment, as the basic structure of 



the cooking apparatus, the one shown in Figure 1 to Fig- 
ure 4 can be applied. 

[0065] On the other hand, in this embodiment, the 
controller 11 stores beforehand as a reference value a 
5 weight change for achieving the cooking object, without 
causing buming of food materials charged into a cook- 
ing vessel 1 , as the weight change memory means. The 
weight change for achieving the cooking object without 
causing buming of the food materials charged into the 
10 cooking vessel 1 is detemriined based on a weight cor- 
responding to a temperature at which a change in the 
wall temperature of the cooking vessei 1 and a temper- 
ature change of the food materials are diverged from 
each other, and it has been confimied by the present 
IS applicant. Such temperature will be described later 
[0066] The controller 11 controls the drive of at least 
the gas heater 3, based on the weight change detected 
by the weight detection means 9 serving as the drive 
control means, and the reference value. The control of 
this gas heater 3 is performed by, for example, opening 
and closing solenoid valves 25, 27. That is to say, such 
control as reducing step by step or stopping supply of 
fuel gas 26 to the inner gas bumers 17, 19, reducing 
step by step or stopping supply of the fuel gas 26 to the 
outer gas bumer 21, or shifting the control timing of 
these Inner and outer gas burners 1 7, 1 9 and 21 is per- 
fomned. The controller 11 also controls the drive of the 
fluid source 7. The objects to be drive-controlled in this 
case ai-e solenoid valves 43, 45, 47, 61 , 63 and 65. 
[0067] The operation will be explained now. Food ma- 
terials such as vegetables, and water, seasonings, etc., 
according to need, are charged into to the cooking ves- 
sel 1 . The timing of putting the water and seasonings 
Into the cooking vessel 1 may be after the start of heating 
the cooking vessel 1 depending on a cooking object. 
The quantities of food materials, water, seasonings, 
etc., are predetermined for different cooking objects 
through tests, thereby the quantity of food materials and 
quantities of water, seasonings, etc., for a given cooking 
object can be easily detemnlned. This greatly improves 
workability. 

[0068] Also in this embodiment, high-speed and high- 
temperature cooking is perfomned as In the above em- 
bodiments, by means of the drive control by the control- 
ler 11 . In such a cooking process, it is quite important to 
control suppression of burning of food materials, while 
maintaining the cooking speed. 

[0069] Figure 5(b) shows the wall temperature 
change A2, temperature change B2 of the food material, 
weight change C2 of the food material, and stirring state 
D2 of the food material, when occurrence of burning is 
confirmed through tests, using "onion" as the food ma- 
terial. The Y-axis in Figure 2 represents temperature, 
weight and number of revolutions, and the X-axis rep- 
resents time. In this figure, it can be confirmed that oc- 
currence of buming starts from a point EP1 where the 
wall temperature change A2 and the temperature 
change B2 of the food material are diverged from each 
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other, and burning progresses while the diverged state 
continues. Therefore, the weight change for achieving 
the cool(ing object without causing burning of food ma- 
terials charged into the cooking vessel 1 is determined 
based on the weight corresponding to the temperature 5 
at which the wall temperature change A2 of the cool<ing 
vessel 1 and the temperature change of the food mate- 
rial B2 are diverged from each other, and stored before- 
hand in the controller 11 as a reference value. 
[0070] That is to say, the weight change CI as shown io 
in Figure 5(a) is detemnined beforehand through tests, 
depending on the cooking objects within a range where 
the wall temperature of the cooking vessell detected by 
the temperature sensor 1 6 and the temperature of the 
food materials detected by the temperature sensor 89 15 
do not cause divergence. In Figure 5(a), the wall tem- 
perature changeAl and temperature changeBI of the 
food materials do not cause divergence. A reference 
lineKI is determined in accordance with the weight 
changed. Since the state of divergence differs de- 20 
pending on the quantity of onions as the food materials, 
and the quantities of water, seasoning, etc., these quan- 
tities are determined beforehand for realizing a target 
cooked state, and tests are repeated based on these 
quantities, to thereby determine the reference line K1. 25 
There is also a possibility that this reference line K1 may . 
change due to the humidity and temperature of that day. 
Therefore, by storing these data also in the controller 
11 , more accurate reference llne.KI can be set. Stimng. 
of food materials is for suppressing burning, however, 30 
the circumstances do not affect much to the divergence ■ 
so long as stirring is performed. 

[0071] During cooking, the gross weight is detected 
by each load cell in the weighing unit 9 attached to each 
leg 75, and a weight change of the food material in the 35 
cooking vessel 1 is calculated sequentially by the con- 
troller 11. Such calculation results are compared with 
the reference line K1 , being the reference value, and the 
gas heater 37 is controlled so that the calculation results 
coincide with the reference line K1 . The construction 40 
may be such that the reference value is designated as 
a change in the gross weight including the cooking ves- 
sel 1 during cooking, and the detected gross weight is 
directly compared with such a reference value for con- 
trol. 45 
[0072] For example, on the gas heater 3 side, the con- 
trot is perfomned as shown by E1 and F1 in Figure 5(a). 
That Is to say, the control is performed by selectively 
stopping the gas burner 21 on the outer side F1 and gas 
burners 17, 19 on the inner side El , by controlling open- so 
ing and closing of the solenoid valves 25, 27. 
[0073] At the same time, control on the side of the fluid 
source 7 can be perfomned. For example, opening and 
closing of the solenoid valves 43, 45, 47, 61 and 63 are 
controlled, to thereby supply or drain steam, cooling wa- 55 
ter and cooling air selectively with respect to the heat 
exchanging jacket 5, thereby controlling the tempera- 
ture. 



[0074] Some food materials need positive burning to 
add a color or flavor thereto. In this case, the cooking of 
the food materials must strictly be controlled because 
excessive burning spoils the color and flavor thereof. In 
such a case, cooking tests are perfonned in advance to 
detennine the reference line K1 for obtaining burning in 
accordance with the cooking object and this reference 
line K1 is stored as a reference value, thereby desired 
burning can be obtained precisely. 
[0075] The hybrid heating described above is capable 
of cooking food materials at temperatures and speeds 
that are substantially double those of the prior art. In 
burning prevention and burning control relying on the 
skill of workers, there are problems in that the operation 
may not be In time, or burning tends to occur due to over- 
heating. However, in this embodiment, It Is possible to 
easily and correctly cook food materials, to realize a tar- 
get cooked state of the food materials. As a result, in 
this embodiment, the speed of high-temperature cook- 
ing is not limited by the work ability of workers, thereby 
high-temperature and high-speed cooking can be per- 
formed reliably. 

[0076] Figure 6(b) shows the wall temperature 
change A4, the temperature change B4 of the food ma- . 
terials, weight change C4 of the food materials, and stir- . 
ring state CM of the food materials, when occurrence of 
burning is confimned through tests, using "bean jam" as> 
. the food nnaterial. The Y-axis in Figure 6 represents terhr. 
perature, weight and number of revolutions, and the Xr. 
axis represents time. In this figure, it can be confirmed^ 
that occurrence of burning starts from a point EP2 where . 
the wall temperature change A4 and the temperature., 
change 84 of the food material are diverged from each, 
other, due to the remaining heat after having completed^, 
cooking, and burning progresses while the diverged, 
state continues. Therefore, the weight change for 
achieving the cooking object, without causing burning 
of food materials charged Into the cooking vessel 1 due 
to the remaining heat, is determined based on the diver- 
gence of those temperatures, and Is stored beforehand 
in the controller 11 as a reference value. 
[0077] That is to say, In Figure 6(a), tests are repeated 
in the same manner as described above, to thereby de- 
termine the weight changeC3 of the food materials for 
realizing a target cooked state without causing burning 
by the remaining heat. The wall temperature changeA3 
and the temperature changeB3 of the food materials do 
not cause divergence. The stirring state is D3. A refer- 
ence lineK2 Is determined in accordance with the wight 
changeCS. In Figure 6(a), the reference lineK2 is the 
same line with the weight changeCS of a sun/ey, but the 
weight ChangeCS has fine fluctuations In a practical 
manner. The reference lineK2 Is determined in accord- 
ance with the actual weight changeC3. The reference 
line K2 may change due to the humidity and temperature 
of that day, and hence, by storing these data also in the 
controller 11, more accurate reference line K2 can be 
set. 
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[0078] During cooking in the same manner as de- 
scribed above, the weight control can be perfonned us- 
ing the reference line K2. This control Is perfomied as 
shown by E2 and F2 In Figure 6(a) on the side of the 
gas heater 3. That is to say, the control is performed by 
selectively stopping the gas burner 21 on the outer side 
F2 and gas burners 17, 19 on the inner side E2, by con- 
trolling opening and closing of the solenoid valves 25, 
27. 

[0079] As a result, occurrence of buming due to the 
remaining heat can be precisely suppressed by the 
weight control. 

[0080] During the above described cooking, the con- 
struction may be such that the wall temperature and the 
temperature of the food material detected by the tem- 
perature sensors 1 6, 89 are displayed on a liquid crystal 
monitor or the like so that these temperatures can be 
confinrted. In this case, it can be visually confirmed that 
whether suppression of burning and burning control are 
properly performed or not by the weight control, thereby 
enabling more precise control. Moreover, the construc- 
tion may be such that when It Is found by the detection 
of the wall temperature and the food material tempera- 
ture that divergence occurs, It is judged that the weight 
control is abnormal, and this Is informed by an alarm 
such as a buzzer to urge repair or the like. As the food 
materials, white, roux, custard cream, eggs, etc. may be 
used other rather than the above described, materials, 
but this embodimentis not limited thereto. 

(Fourth embodiment). . 

[0081] In this embodiment, as the basic structure of 
the cooking apparatus, the one shown in Figure 1 to Fig- 
ure 4 can be applied. 

[0082] The controller 11 stores beforehand as a ref- 
erence value a wall temperature of the cooking vessel 
determined based on the temperature at which burning 
of the food materials charged into the cooking vessel 1 
occurs, as the wall temperature memory means. The 
present applicant has confirmed that the temperature at 
which burning of the food materials charged into the 
cooking vessel 1 occurs is a temperature at which the 
wall temperature change of the cooking vessel 1 is di- 
verged from the temperature change of the food mate- 
rials. Such temperature will be described later. 
[0083] The controller 11 controls the drive of at least 
the gas heater 3, based on the temperature change de- 
tected by the temperature sensor 1 6 serving as the drive 
control means, and the reference value. The control of 
this gas heater 3 is performed by, for example, opening 
and closing solenoid valves 25, 27. That is to say, such 
control as reducing step by step or stopping supply of 
the fuel gas 26 to the inner gas burners 1 7, 1 9, reducing 
step by step or stopping supply of the fuel gas 26 to the 
outer gas bumer 21, or shifting the control timing of 
these inner and outer gas burners 1 7, 1 9 and 21 is per- 
formed. The controller 11 also controls the drive of the 
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fluid source 7. The objects to be drive-controlled in this 
case are solenoid valves 43, 45, 47, 61 , 63 and 65. 
[0084] The operation will be explained now. Also in 
this embodiment, food materials such as vegetables, 
5 and water, seasonings, etc., according to need, are 
charged into to the cooking vessel 1 , in the same man- 
ner as in the third embodiment. 

[0085] Then, high-speed and high-temperature cook- 
ing is performed in the same manner as described 
10 above also in this embodiment by the drive control of 
the controller 11. In such a cooking process, suppres- 
sion of burning of the food materials is controlled, while 
maintaining the cooking speed. 

[0086] Figure 7(b) shows the wall temperature 

15 change A6, temperature change B6 of the food material, 
weight change C6 of the food material, and stirring state 
D6 of the food material, when occurrence of burning is 
confimned through tests, using "onion" as the food ma- 
terial. Figure 8(b) shows the wall temperature change 

20 A8, temperature change B8 of the food material, weight 
change C8 of the food material, and stirring state D8of 
the food material, when occurrence of buming is con- 
firmed through tests, using "bean jam" as the food ma- 
terial. In Figure 7 and Figure 8, the Y-axis represents 

^5 temperature, weight and number of revolutions, and the 
X-axis represents time. In these figures, It can be con- 
firmed that occurrence of burning starts from a point EP3 
and EP4 where the wall.temperature change A6, AS and 
. the temperature change B6, BBof the food materials are 

50 diverged from each other, respectively, and burning 
progresses while the diverged state continues. These 
points EP3, EP4 are stored in the controller 11 as refer- 
ence values. The points EP3, EP4 differ depending on 
the quantity of "onion" or "bean Jam" as the food mate- 

35 rials, and the quantities of water, seasoning, etc. There- 
fore, these quantities are detemnlned in advance for re- 
alizing a target cooked state, and tests are repeated 
based on these quantities, to thereby determine these 
points EP3, EP4. Also, these points EP3, EP4 may 

40 change depending on the humidity and temperature of 
that day. Therefore, by storing these data also in the 
controller 11 , more accurate points EPS, EP4can beset. 
Stirring of food materials is for suppressing burning, 
however, the circumstances do not affect much to these 

45 points EPS, EP4, so long as stirring Is perfomied. 

[0087] These points EPS, EP4 are stored as refer- 
ence values in the controller 1 1 , and the gas heater 3 is 
controlled by the controller 11 so that the wall 
temperatureA5,A7 In fjgure7(a),8(a) of the cooking ves- 

50 sel 1 detected by the temperature sensor 1 6 does not 
exceed these points EPS, EP4. The control contents are 
as described above. The temperature change of the 
food materials is 85 and 87, weight change of the food 
materials is C5 and C7. At the same time, the stirring 

55 state by means of the stirring blades 79, 81 , 83 is also 
controlled, and the stirring situation is designated as D1 
and DS. Also, on the side of the fluid source 7, the so- 
lenoid valves 43, 45, 47, 61 and 63 are controlled so as 
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to open or close, to selectively supply or drain steam, 
cooling water or cooling air with respect to the heat ex- 
changing jacket 5. As a result, tennperature control is 

performed, 

[0088] By such control, the temperature of the food 
materials are controlled as high as possible like B1, 
thereby enabling high-speed and high-temperature 
cooking while preventing burning. 
[0089] Some food materials need positive burning to 
add a color or flavor thereto. In this case, the cooking of 
the food materials must strictly be controlled because 
excessive burning spoils the color and flavor thereof. In 
such a case, cooking tests are performed in advance to 
determine the wall temperature for obtaining burning in 
accordance with the cooking object and this wall tem- 
perature Is stored as a reference value, thereby desired 
burning can be obtained precisely. 
[0090] The hybrid heating described above is capable 
of cooking food materials at temperatures and speeds 
that are substantially double those of the prior art. In 
buming prevention and burning control relying on the 
skill of woricers, there are problems In that the operation 
may not be in time, or buming tends to occur due to over- 
heating. However, In this embodiment, it is possible to 
easily and correctly prevent burning and control burning.- 
As a result, in this embodiment, the speed of high-tem- 
perature cooking is not limited by the work ability of 
wori<ers, thereby high-temperature and high-speed 
cooking can be performed reliably. 
[0091] As the food materials, white roux, custard 
cream, eggs, etc. may* be used other rather than the 
above described materials, but this embodiment Is not 
limited thereto. 

[0092] As described above, In the present invention, 
food materials are charged into the cooking vessel, and 
the bottom of the cooing vessel is heated by the bottom 
heating means, and the thermal fluid Is supplied and 
drained to the heat exchanging jacket from outside by 
the fluid supply and drain means, thereby enabling heat 
exchange with respect to the wall surface on the outer 
peripheral side rather than the bottom. As a result, the 
food materials can be efficiently heated by both the bot- 
tom of the cooking vessel and the wall surface on the 
outer peripheral side rather than the bottom. Moreover, 
heating by means of the bottom heating means Is con- 
ducted to the wall surface on the outer peripheral side 
rather than the bottom of the cooking vessel, due to the 
heat conduction. At this time, since there Is the heat ex- 
changing Jacket on the wall surface on the outer periph- 
eral side rather than the bottom of the cooking vessel, 
and it is possible to heat by means of the heat exchange 
with the thennal fluid, the heat conducted from the bot- 
tom side due to heat conduction is prevented from being 
radiated to the outside. As a result, efficient heat con- 
duction into the cooking vessel becomes possible. 
Therefore, as a whole, in the case where a large quantity 
of food materials is charged and cooked, the cooking 
time can be greatly shortened. 



[0093] Moreover, the gross weight on the side of at 
least the cooking vessel and the heat exchanging jacket 
can be detected by the weight detection means, and a 
weight change corresponding to a water-content 

5 change at the time of heating for achieving the cooking 
object of the food materials charged into the cooking 
vessel can be stored beforehand as a reference value 
by the weight change memory means. Hence, the drive 
of at least the bottom heating means can be controlled 

10 by the drive control means, based on a change in the 
gross weight detected by the detection means and the 
reference value. As a result, at the time of heating, the 
water-content change can be accurately controlled, 
thereby the cooking object of the food materials can be 

15 accurately achieved. Particulariy in the case where the 
cooking time Is largely shortened, as described above, 
considerable skill is required for workers to confimri the 
water-content change, while paying attention in detail. 
However, by the above drive control, accurate control of 

^0 the water-content chan ge can be performed q u ite easi ly. 
As a result, the cooking speed is not limited due to the 
water content control, and as a whole, the cooking time 
can be greatly shortened. 

[0094] Furthennore, the gross weight on the cooking * 

25 vessel side can be detected by the weight detection ' 
means, and a weight change for achieving the cooking ' 
object without causing . burning of food . materials 
charged into the cooking vessel cari be stored by the* 
weight change ;nrtemo'ry means. In advance as a refer- 

30 ' ence.value. Hence. the drive of the heating means can: 
be controlled by the drive control means, based on the^ 
. change in the gross weight detected by the detection 
means and the reference value. As a result, burning can 
be suppressed, and the cooking time can be shortened, 

35 without restricting the cooking speed. 

[0095] The wall temperature of the cooking vessel can 
be also detected by the wall temperature detection 
means. The wall temperature of the cooking vessel de- 
termined based on the temperature at which burning of 

40 the food materials charged into the cooking vessel oc- 
curs can be stored beforehand as a reference value by 
the wall temperature memory means. Then, based on 
the detected temperature change and the reference val- 
ue, the drive of the heating means can be controlled by 

45 the drive control means. As a result, the heating means 
can be controlled so as not to cause burning of the food 
materials, and the cooking time can be shortened, with- 
out restricting the cooking speed. 
[0096] The bottom heating means may be any one of 

so a gas heater, an electromagnetic induction heater, or an 
electric heater. Accordingly, the bottom of the cooking 
vessel can be reliably heated at high temperatures. 
[0097] The fluid supply and drain means can supply 
and drain steam as the thennal fluid. Therefore, heat 

55 exchange can be performed by the heat of the steam, 
thereby enabling reliable speedup of cooking by efficient 
heat exchange. 

[0098] The weight detection means can be construct- 
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ed by load cells provided for legs of a base for supporting 
at least the cooking vessel and heat exchanging Jacket. 
As a result, the gross weight on the side of at least the 
cooking vessel and the heat exchanging jacket can be 
accurately detected. ^ 
[0099] The drive control means can stop the drive 
control, when the detected change in the gross weight 
corresponds to a target water content. As a result, water 
contents for the cooking objects can be accurately ob- 
tained, and the cooking objects of the food materials can io 
be accurately achieved. 

[0100] The weight change for achieving the cooking 
object without causing burning of food materials 
charged into the cooking vessel is detennined based on 
a weight corresponding to a temperature at which the is 2. 
change in the wall temperature of the cooking vessel 
and the temperature change of the food materials are 
diverged from each other. As a result, cooking can be 
accurately performed, while suppressing burning. 
[01 01] The temperature at which burning of food ma- ^ 
terials charged into the cooking vessel occurs is desig- 
nated as a temperature at which the change in the wall 
temperature of the cooking vessel and the temperature 
change of the food materials are diverged from each 
other. As a result, cooking can be accurately performed, 25 
while suppressing burning. 

[0102] A temperature change of food materials 
charged into the cooking vessel is detected by the food 
material temperature detection means, and the drive 
control means can take into account the detected tem- 30 
perature change of the food materials. As a result, the 
temperature of the food materials can be properly main- 
tained at a high temperature, while maintaining the wall 
temperature at which burning does not occur, thereby 
enabling accurate high-speed and high-temperature 35 
cooking, while suppressing buming. 

EXPLOITATION IN INDUSTRY 

[0103] A cooking apparatus of the present invention 40 
Is fit to use high-speed and high-temperature cooking, 
with respect to cooking a food materials such as fried 
vegetables. The cooking apparatus is fit to use high- 
speed and high-temperature cooking while preventing 
burning or temperate controlling burning, with respect 4S 
to cooking fried vegetables, boiling down food materials 
to cook bean paste, sauce, or soup In the cooking ves- 
sel. 



Claims 

1. A cooking apparatus comprising: 

a cooking vessel for receiving and cooking food ss 
materials; 

bottom heating means arranged under the bot- 
tom of said cooking vessel, for heating the bot- 



tom of said cooking vessel; 
a heat exchanging jacket arranged in closed 
cross section on the wall surface on the outer 
peripheral side rather than the bottom of said 
cooking vessel, so that a thermal fluid is sup- 
plied into the closed cross section thereof, 
thereby enabling heat exchange with said wall 
surface; and 

fluid supply and drain means for supplying from 
outside and draining said thermal fluid to and 
from said heat exchanging jacket; 
with the bottom heating means and the fluid 
supply and drain means separately controlled. 

A cooking apparatus comprising: 

a cooking vessel for receiving and cooking food 
materials; 

bottom heating means arranged under the bot- 
tom of said cooking vessel, for heating the bot- 
tom of said cooking vessel; 
a heat exchanging jacket an-anged in closed 
cross section on the wall surface on the outer 
peripheral side rather than the bottom of said 
cooking vessel, so that a themnal fluid is sup- 
plied into the closed cross section thereof, 
thereby enabling heat exchange with said wall 
surface; 

fluid supply and drain means for supplying and 
draining said thermal fluid to and from said heat 
exchanging jacket; 

weight detection means for supporting integral- 
ly at least said cooking vessel and heat ex- 
changing jacket and detecting the gross weight 
on the side of said cooking vessel and said heat 

exchange jacket; 

weight change memory means for storing, as a 
reference value beforehand, a weight change 
corresponding to a water-content change at the 
time of heating, in order to achieve the cooking 
object of food materials charged into said cook- 
ing vessel; and 

drive control means for controlling the drive of 
at least said bottom heating means, based on 
the change in the gross weight detected by said 
weight detection means and said reference val- 
ue. 

I. A cooking apparatus comprising: 

a cooking vessel for receiving and cooking food 
materials; 

bottom heating means arranged under the bot- 
tom of said cooking vessel, for heating the bot- 
tom of said cooking vessel; 
a heat exchanging jacket arranged in closed 
cross section on the wall surface on the outer 
peripheral side rather than the bottom of said 
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cooking vessel, so that a thermal fluid is sup- 6. 
plied into the closed cross section thereof, 
thereby enabling heat exchange with said wall 
surface; 

fluid supply and drain means for supplying and 5 
draining said thermal fluid to and from said heat 
exchanging jacket; 7. 
weight detection means for supporting integral- 
ly at least said cooking vessel and heat ex- 
changing jacket, and detecting the gross weight io 
of said cooking vessel and said heat exchange 
jacket; 

weight change memory means for storing a 
weight change as a reference value before- 
hand, in order to achieve the cooking object is 8. 
without causing burning of food materials 
charged into said cooking vessel; and 
drive control means for controlling the drive of 
said heating means, based on the change In the 
gross weight detected by said weight detection so 
means and said reference value. 



The cooking apparatus of any one of claims 1 to 4, 
characterized In that; 

said fluid supply and drain means supplies and 
drains steam as said thermal fluid. 

The cooking apparatus of any one of claim 2 or 3, 
characterized in that; 

said weight detection means are load celts pro- 
vided for legs of a base for supporting at least 
said cooking vessel and heat exchanging jack- 
et. 

The cooking apparatus of claim 2, characterized 
In that; 

said drive control means stops heating by 
means of said drive control, when the detected 
change In the gross weight corresponds to a 
target water content. 



A cooking apparatus comprising: 

a cooking vessel for receiving and cooking food 25 
materials; 

bottom heating rtieans arranged under the bot- 
tom of said cooking vessel, for heating the bot- 
torn of said cooking vessel; 

a heat exchanging jacket arranged in closed 30 
cross section on the wall surface on the outer 
peripheral side rather than the bottom of said 
cooking vessel, so that a thermal fluid is sup- 
plied into the closed cross section thereof, 
thereby enabling heat exchange with said wall 35 
surface; 

fluid supply and drain means for supplying and 
draining said thermal fluid to and from said heat 
exchanging jacket; 

wall temperature detection means for detecting 40 
the wall temperature of said cooking vessel; 
wall temperature memory means for storing, as 
a reference value, beforehand the wall temper- 
ature of the cooking vessel determined based 
on a temperature at whteh burning of food ma- 45 
terials charged into said cooking vessel occurs; 
drive control means for controlling the drive of 
said heating means, based on the temperature 
change detected by said wall temperature de- 
tection means and said reference value. so 

The cooking apparatus of any one of claims 1 to 4, 
characterized in that; 

said bottom heating means is any one of a gas ss 
heater, an electromagnetic induction heater, 
and an electric heater. 



9. The cooking apparatus of claim 3, characterized 
In that; 

the weightchange for achieving the cooking ob- 
ject without causing burning of food materials 
charged into said cooking vessel is determined 
based on a weight corresponding to a temper- . 
ature at which the change in the wall tempera- 
ture of said cooking vessel arid the temperature 
change of said food materials are diverged from 
each other. 

10. The cooking apparatus of claim 4, characterized 
in that; 

the temperature at which burning of food mate- 
rials charged Into said cooking vessel occurs is 
a temperature at which the change In the wall 
temperature of said cooking vessel and the 
temperature change of said food materials are 
diverged from each other. 

11. The cooking apparatus of any one of claim 4 or 
claim 10. comprising: 

food material temperature detection means for 
detecting a temperature change of food mate- 
rials charged into said cooking vessel, charac- 
terized in that 

said drive control means takes into account 
said detected temperature change of food ma- 
terials. 
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FIG.6A 



throttle valve E2 
opening F2 F2 
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FIG.6B 



throttle valve opening 




Time 



18 



EP1 183 974 A1 



FIG.7A 




Time 



FIG.7B 
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FIG.8A 



throttle valve opening 
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FIG.8B 



throttle valve opening 
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